This paper considers robust containment control problem for uncertain multi-agent systems with inherent nonlinear dynamics. A distributed protocol is proposed using local delayed state information, and then the original problem is converted into an H  control problem by defining an appropriate controlled output function. Based on robust H  theory, sufficient conditions in terms of linear matrix inequalities (LMIs) are derived to ensure the H  containment. A numerical example is provided to demonstrate the effectiveness of our theoretical results.
Introduction
Containment control of multi-agent systems has received considerable attention due to its potential applications, such as earth monitoring, stellar observation for satellite formation 1 , removing hazardous materials for autonomous robots 2 , and so on. Containment control problem arises in the presence of multiple leaders, where its objective is to drive the followers into the convex hull spanned by the leaders.
In engineering practice, multi-agent systems are often subject to parameter uncertainties and external disturbances, which might degrade the system performance and even cause the network system to diverge or oscillate. For such cases, H  containment control problems for second-order and uncertain multiagent systems with inherent nonlinear dynamics were considered in Refs. 3 
Preliminaries and Problem Formulation

Preliminaries
Directed graphs
5 are used to model the interaction topologies among agents. Suppose that a multi-agent system consists of M followers and NM  leaders. An agent is called a leader if the agent has no neighbor, and a follower if the agent has at least one neighbor. Due to the fact that the leaders have no neighbor, the Laplacian matrix L associated with graph G can be partitioned as The leaders of the concerned multi-agent system are described by
is the state of the leader i.
There exists a nonnegative constant  such that nonlinear function ( , ( )) 
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are unknown real normbounded matrix functions satisfying 
(7) to quantitatively analyze the effect of external disturbances on the containment control problem, where,
the containment control problem of the multi-agent system (2)- (3) can be solved. Thus, the attenuating ability of multi-agent system against external disturbances can be quantitatively measured by 
Main Results
Protocol design and problem reformulation
A distributed protocol is proposed using local delayed state information.
where K is a feedback gain matrix to be determined later, () t  is the time-varying communication delay which satisfies 0 
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system (2) and (3) 
is simultaneously satisfied for 1 i  and .
M Moreover, when the above two LMIs are feasible, the feedback matrix of the protocol (9) is designed as 
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Substituting (5) and (6) into (12) results in the following inequality
Due to the fact that 
Simulation
Consider a network consisting of four followers and two leaders, whose dynamics are described by (2) and (3) 
